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COATINGS  OF  POWDERED  SUBSTANCES  TECHNOLOGY 
OF  COATING  APPLICATION 

Jerzy  Brzezinski 

The  ever  higher  requirements  set  for  isolation  and  anti¬ 
corrosion  coatings,  especially  in  the  electrotechnical  and 
related  industries,  have  increased  the  interest  and  research 
in  the  area  of  technology  of  applying  coatings  of  powdered 
substances.  In  Poland  these  methods  are  not  yet  commonly  used, 
but  the  trial  applications  and  research  have  given  results 
which  encourage  their  wider  use. 
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effect  on  the  tine  of  heating,  rapidity  of  caning  and  neltirg 
of  the  powder,  as  '.veil  as  on  the  hardening  of  the  surface,  he  tala 
such  as  copper  and  iron,  which  have  relatively  low  specific  heat, 
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process  rapid. 

The  rapidity  of  continuous  coating  generation  decreases  with 
the  tine  of  i emersion  of  the  object  in  fluidization  bath;  after 
a  certain  tine  it  is  stabilized  and  the  crocess  continues 


a  certain  tine  it  is  stabilized  and  the  process  continues 
until  the  tenperature  of  the  surface  being  coated  is  ecuai  to  the 
tenperature  sufficient  for  reel  ting  further  powder  particles. 

Thus  the  thiclcr.ess  of  the  coating  nay  be  regulated  odthin  certain 
range  depending  on  the  tine  of  the  bath  and  the  tenperature  of 
the  part  being  heated,  and  usually  falls  within  the  range  of 
0.2,.. 1.0  m.  Tig. 3.  shows  the  effect  of  tine  of  inner sicn  ar.d 
of  tenperature  of  heating  on  the  thichness  of  the  epeny  coating 
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The  surfaces  ar.d  planes  which  are  not  to  be  coated  should  be 
covered  with  an  appropriate  protecting  layer,  before  or  after 
heating.  Materials  appropriate  for  this  purpose  include  substances 
with  low  heat  conductivity,  such  as  silicone  caoutchouc,  asbestos, 
polyfluorocarbcr.  ccnpourds  or  self-adhesive  teflon  tape  (  pro¬ 
duced  by  an  award  car.  firn,  T.J.duTont  de  Ter.curs  Co.,  Inc.). 

One  cor.  else  us?  carer  cove  rod  with  ad  uni  run  foil  or  foil  with 
class  fibers,  e.g.  Ternasell  T-212,  produced  by  the  awiss  firn 
fernaoacl:  ..l,  lorschach. 
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consists  in  adding  an  electric  charge  to  the  powder  particles 
present  in  the  fluidization  bath  and  in  immersing  the  grounded 
object  in  fluidization  bed,  i.e.  in  powder  suspension.  she 
pcr;d . r  is  liauefied  in  a  manner  similar  to  that  in  an  ordinary 
fluidization  device,  eucept  that  a  metal  net  placed  in  tire  lover 
part  of  the  bath  charges  the  v;hiriirg  powder  particles,  ether 
functions  talce  place  as  in  an  ordinary  fluidization  bath.  lice 
source  of  high  voltage  current  is  provided  by  generators  of 
direct  current  r/ith  operating  voltage  of  7C-30  1:7.  Ihe  current 
intensity  is  very  lor  and  equals  about  200  u .  .  higher  voltage 

is  not  used  because  of  the  danger  of  dust  erplosicn. 
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obtain  coatings  on  cold  or  slight l*; 


heated  surfaces . Ihe  powder  used  for  this  purpose  has  low  spe¬ 
cific  conductivity,  high  dielectric  constant,  low  density,  and 
possibly  uniform  particle  size  of  20-120  urn. 

Each  charged  particle  of  powder,  oeing  a  good  isolator,  loses  at  the  temperature 
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surface  of  3 he  object  being  coated,  ghe  remaining  charge 
permits  the  attachment  of  the  powder  particle  to  the  surface 
of  the  object  being  coated,  further  particles  fail  onto  surfaces 
not  yet  covered  and  attach  similarly,  -hen  the  costing  of  powaer 
receives  a  charge  of  defined  value,  then,  as  a  result  of  the 
same  polarity,  further  powder  particles  will  be  repelled.  This 
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order  to  melt  the  powder  into  a  uniform,  tight  coating,  ar.c 
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dilation.  The  fluidisation  oath  is  made  usually  of  «n  isolator 


Jig. 4 . diagram  cf  a  derice  for 
electrostatic  fluidisation.  1- 
upper  part  os'  the  bath,  2-lcwer 
part  of  the  bath,  3-porous  parti 
tion  with  strengthening  aevice, 
4-pressurised  air  inlet,  q-object 
being  coated,  6-whirling,  lique¬ 
fied  powder,  7-3uspension,  8- 
grcunding,  3-generator  of  high 
voltage,  10— electrodes. 


This  method  is  especially  useful  for  rapid  serial  applicati 
of  coating  onto  taoes  and  metal  foil  for  reel  isolation,  onto 
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in  all  instances  -where  the  objects  to  be  coated  would  have  to 
I  to  very  high  temperatures  if  the  classical  fluiaisai 


methods  were  to  be  used. 
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The  process  of  electrostatic  spraying  tabes  place  in  free 
space,  using  a  specially  designed  spray  gun.  The  device  is 
com cosed  of  three  main  carts:  th 
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current 


of  high  voltage,  tne  spraying  device, 
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powdered  material.  The  voltage  of  the  gun  nozzle  is  3C...3Ch7, 
and  its  distance  from  the  surface  of  the  grounded  object  is 
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a  one  snaps  or  ere  sc  rear,  or  in  one  vcj.sa.ye.  crar.g 
oe  of  the  stream  is  achieved,  depending  or.  construct! 
r.ossle  or  by  moving  one  pulverising  device  wit 
oint  of  powder  release.  In  the  case  of  spray in 


:pl e;c  surface,  usually  bell-shaped  ror a 
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:ies  are  usea,  whereas  flat  objects  are  sprayed  by  sratior.a 
:ies. 

.appropriate  choice  of  the  parameters  of  spr: 
of  the  voltage,  should  be  always  adjusted  for  the  hind  of  object 
order,  and  the  requirements  for  the  coating.  .Vith  manual 
praying  it  is  difficult  to  obtain  uniform  thichr.ess  over  the 
r.tire  surface  being  costed,  e.g.  in  depressions  etc.  Increased 
ensity  of  the  lines  of  electrostatic  field  at  the  edges  causes 
thickening  of  the  layers  acolied.  _ 


a-sprayirg  witr.  exectrostatica 
charged  powder;  b- spraying  wit 
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l-pressurised  air  inlet;" 2- 
connection  tc  the  high  voltage 
generator:  3- covd 9 r  inlet. 
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particles  repel  e  a  c  a  other  in  transit  and  are 
evenly  on  the  surface  0 airy  coated.  The  inter.sitv 
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acting  on  the  transported  particles  are  so  great  that  the  ponder 
particles  are  deposited  equally  easily  even  on  the  opposite 
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the  objects  are  heated  to  appropriate  temperature  in  order  to 
melt  and  solidify  the  coating.  Using  special  recovery  devices 
it  is  possible  to  reduce  the  losses  of  powder  to  acout  1,j. 

Uhe  pressurised  air  used  for  spraying  should  be  very  carefully 
dried  and  oils  removed .  If  this  rule  is  not  fciictred,  the  cables 
may  be  clogged,  supply  to  the  spray  gun  may  be  disrupted,  and 


defects  may  apoear  in  the  coating. 


Ihe  technique  of  coating 


is  easy  to  master  trier  appropriate  parameters  are  selected. 

Uhe  danger  of  tonicity  depends  primarily  cn  the  hind  of  powder 
used  and  is  minimal  when  the  orocess  is  correctly  carried  out. 
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further  studies  on  the  improvement  of 
under  way,  but  serial  production  is  not  enpecte 
future . 
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shape  of  the  part  or  unit  mahes  it  difficult  or  impossible 
to  apply  other  methods  of  electro-isolation  protection.  Uhe  most 
typical  eranple  of  the  use  of  this  method  is 
the  grooves  cf  rotors  and  stands,  cachets  of  metal  she* 
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ilj.b.llist  spraying:  a-  principle 
of  operation  of  a  device  for  rist 
spraying,  l-pressurized  air  inlet, 
2-pov;dsr  inlet,  3-pcv/der  recovery, 
i-oby3ct  being  coatee ( rotor  ) ,  5- 
cotary  clamp ,  5-post-a::ial  'costing, 
7-snraying  nozzles. 


b-d is gran  of  an  installation  for 
powder  spraying.  1-bath  with  powder 


suspension,  2-7enturi  nozzles,  3- 
powder  recover:;,  4,5-9y9lqne  ponder 
recovering  devices,  4,5,5  -  turbine 
blades , 5-accessory  supply  ,7-valve , 
3-filter,  9-supply  of  powder  tahen 
;.o  bv  suction. 
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lisatad  t.?  appr.220  0.  -lie  pov;der  particles  ccciicp  i;i  cc:;ta 
with  the  hot  surface  are  melted  into  a  uniform  and  smooth 


r order  is  'iirectei  tc  ccntsi-rsvn  1  *c,?  ire*  c~’c^  c^e  recover^.7 
devices  4  ar.d  5,  which  are  equipped  with  turbine  blades  4  and 
..'her.  the  level  of  powder  in  container  1  becor.es  lower, 
a  she toelectric  sensor  causes  an  acerooriate  amount  of  oewder 
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3  is  filled  directly  from  powder  supply  3  by  a  suction  device 
with  valve  7  closed.  In  addition,  a  special  rotating  table  is 
used  ir.  this  process,  shown  in  diagram  5c.  In  position  1  the 
object  bain"  coated  is  placed ( removed ) ;  in  -osition  2  the  objec 
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(induction  he a tins ) ;  in  position  3  equalisation  of  temperature 

% 

takes  place;  ir.  position  4  the  object  is  sprayed  using  Venturi 
nossles;  in  position  5  yelling  takes  place,  and  in  position  5 
the  coating  is  hardened. 

2he  thickness  of  the  coating  is  determined  experimentally . 

It  depends  on  the  duration  of  spraying,  the  temperature  to  whic: 
the  object  is  heated  ar.d  the  velocity  of  rotation  of  a  given 
detail  during  coating.  It  also  decends  on  the  coating  of  edges; 
the  thickness  of  the  coating  at  the  ed„es  is  kC-SC,>  of  the 
thickness  of  the  coating  obtained  on  flat  surfaces,  and  the 
greatest  stretching  of  wires  during  their  winding  occurs  right 
at  the  edges. 

Using  this  method  it  is  po rsible  to  mask  the  parts  which 
should  not  be  coated  wi -4  the  help  of  air  curtains.  Compared 
to  methods  used  until  now  in  isolating  rotors  and  stands,  the 
method  of  mist  spraying  ...ay  be  used  in  automated,  serial 
oroduction. 


